Macrophages can modify the nonpermissive nature of the adult mammalian central nervous system.
Although astrocytic gliosis has been linked to failure of axonal regeneration in the adult mammalian CNS, its role is not fully established. We used an in vitro assay to investigate the role of reactive astrocytes and macrophages in influencing axonal growth in the lesioned adult rat optic nerve. Soon after optic nerve transection, the nonpermissive nature of the optic nerve is altered to a permissive state near the lesion. This may account for injury-induced axonal sprouting and may contribute to the failure of these sprouts to elongate beyond the site of the lesion in vivo. We provide evidence that this lesion-induced change in the axonal growth-promoting properties of the CNS near the lesion may be produced by mononuclear phagocytes. In addition, several months after optic nerve transection, the degenerated nerves, which consist mainly of astrocytes and lack myelin, i.e., astrocytic "scar" tissue, are a good substrate for neurite growth. Taken together, these results suggest that in this in vitro system, substantial inhibitory effects are not associated with regions of astrocytic gliosis and that the nonpermissive nature of the CNS white matter can be modified by macrophages.